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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the work function 
of a metal silicide film, and to secure the film 
thickness, by which the self-aligning diffusion layer by 
ion implantation can be formed, by sequentially 
laminating the metal silicide film, a silicon film and a 
conducting film on a gate insulating film, and forming a 
gate electrode. 

SOLUTION: A gate electrode 18 comprising the 
three-layer structure of a metal silicide film 15/ a 
silicide film 16/ a conducting film 17 is formed through 
a gate insulating film 14. Since the metal silicide film 
15 is formed on the gate insulating film 14, one 
interface with the gate insulating film has the work 
function in the vicinity of a mid-gap by approximately 
determining the work function of the interface with the 
gate insulating film by the material in contact with one 
gate insulating film 14. Furthermore, by forming the 
silicon film 16, the thickness of the gate electrode 18 
by which the self-aligning diffusion layer by ion 
implantation can be manufactured, can be secured by the 
silicon film such as polysilicon having less stress. 
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*> h ft 5 r- v mmzffi *. t z. t « t s 

fio 

3 ] n*m i iE«©^a|^«ic*5v 
ffiriay- h«tii4 5 (-^*fi#iw*£f(*KJt-r5^ft< 1 1 

M*a4] |»**2B*©¥3M«l«tel3V*T. 
ftflisy- h«K*fc*tfi*©l»*B6Jl:-r5il>fc< t h 

•fctfg^'fbv'y =»viii©9fe(0^ft< ttll*>?)45 
[11*917] ¥*#»«±fc:#J*S;ft.-Cl^^-hilft 

stiB^^-=>^Lfc^y =>>m±\z.&m~>v-v-'< ka» 

<b ft 5 «*M £ g eS^-W SiatSrfrSri: 
8 ] IS** 7 Gtt<D¥*flM0K&H£f:: 



(2) ifiFPHsp 11-17182 

2 

[ 1**91 10] If 8 1E*<D ¥3tt3&B 0H&H£ 

[tt&K 1 1 ] 7 |E«<D#»^11<09i!^& 

SfrlB^JSv-yiJ-'f KK*»rtUfc*J=:^#MD©ia:*«rB9 
10 ik1-S'>ft <H1 *©**e*lfttt»JfcH«:J&dW-$ r 

im*m i 2 ] 8 w.Wi.v>*mfcmw.<ow&3>m 

[1**4 1 3 ] 9 e«©¥3»fc««©»ifc&8! 

20 ih-T 5^>ft <H1 »©T*fi*a»BS±i!«r»rt-*-4 - 

1 4 ] tt*^ i o ^<D*mwmm<r>9&ttj 

[^^opfflfttftiK] 
[0 00 1] 

30 ^wKig^ffilcBSL, l¥b<(i. h«« 
[0 0 0 2] 

tiSOSO I (Silicon on Insulator) 
m&UVZi&mi'V ^>m* l 0 0 nmSSlCttSOg 

f&j lt, jstf y => ^fsisui^ttas^i'fk-t-s <t 5 ft* 

40 10 0 0 3] -tLTn* #y ^yn^sry— hm*W)PI- 
tLTffl^fcNMOS h7y-^^©i^ VthS-ii^ 
©xwsyx^y hih7>'^^ffli 5(-0. 5V~ 
1. 0 V#j5ici-5fc*^l4. ^*/W(D**6*i**4r 
1 x l 0 17 /cm s W±l-Lftlt^liftP>ftV\ ^-"C 

mi¥-tz>tc£>iC'y—httmkLxp*#v vy 

!>*K-^WW!l=v (B-DOPOS) ] Srfflv^ 
ib^x-CV^o NMOS h7>-^x^(: P ' 

#y v-y h&fflv^i, ^y^/^s K-t°v^ 

50 S^TV^ftV^^-CllVth^ 1 . ovgJ-efc>), 
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(P) t°>?i-&^<D\s^t>tyZ>% 

[0004] — ^/w^^y ^^x'W* feasor 

^fflV^TVth^paS-r^r i:^@^<h LT, NMOSh 

^^^^(ciWL-ciip^y v-y 3^Sr^-p^fflv^5 
[0 0 0 5] ££>(cSffi-ei2, wtiwy^T^y 

v^ 0 ^^;*^>->yiM KOJ: 5^S5Sl^JSvy 
INf v-y ^><D$ y K** y^f*3E^tt»BB*Sr 

frf-£ ^ < , ^ofcav-c^y ^-r^^yi^^r k 
(mo s i t ) ^^^x^yiM K (ws i j 

[0 0 0 6] 

+ # y y n >^ - k- b irft-m 
*5i:uj p + /Ky vy aiswibbo)? hmm 

thSrO. 5V»«<DiB]E*ill[(c«J»i-S^tttH)t^fc 

[0 0 0 7] ±IEy f *T/^— h^ci-fe^-C^ 

NMOS h7^^tPMOS F7^^^S^ 

Zk, NMOSh^^^On^y^y^^-h 

pmos h^^^op^y^y n^y— h 
{ajg^kofc&i;:* y v y = ><D±m\z? 

y KOJ: 5* v-y 1M KSrfflWc££^Bu v-yiJ- 

[0008] se>n, iw»^jn^y^>r Kt?^Lfc 
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hm«-cn, KiB^AJii^y mo^as i x 
^PficD^i?) t^a-r/c^fK^jRv-y f-^ K-ey- h 

TLS I <ofSJB14S:fflcTS^5-t^4:So 
[0 0 0 9] 

5 fc tf> ^ * ft*: ± tf* oJBfcfr ft "C 

4xrv^4«^y*>f KKt. r<D£*^ytM KHLh 

f^j«s^Tt^^y ^s^y^K*5J:^ 

Xfo& 0 

[0 0 10] h«fi^^ri^tt»<oK;1RS:Kjh 

[ooii] ±e¥*#*«-m, y- M6jwk±^4 
«^y*>f KK*s»ri8s^rv^rfcd*fe, y- h&m 

iz.x^Tmz&fe't&^b^xY)^ sf~hmmmk<Dft 

30 ^ 0 *^JSv-y KK±(cvy =^IR355»j«SttT 

dSprtB*y— hnm&mztK jttxo^^^v ->y a 

y^yny^aoTMJti6o -(OJ:5tcy- 
Mft«K±<oAJHvy*>r KK*s|»<»j«SixTV^r 

[0 0 12] Sfcl^y 3^K±^4fcJH^y 1M KR* 

«fctt«M9:«rffiT ^^^> <^ 5 *AA*s»mB«2i J: o T 
[0013] ^/c, y- h«S*^^*B*<oi£tS:S:K± 

50 ^t^-Cti. v^y 3>-|K*^*fi*i:liJ3U^Jlvy 
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-Ct, ^oNMOS Y*7l/*?7s9 t PMOS b9>i/X 
[0 0 14] *W#*«<DKJ6*»W:, *MMMH8±fc: 

y ^w^w^/su #a^>y ^Rt&jn^y y- 
[0015] ±iajtjfi*jsfe«j:*5v>T, &«^y im* vm 

Mis ])•*>( KR*»*Lfc«^^»B*<oa:*«:RJh-t-S 
< fc fc 1 «<0^*ffi1lfeKltR^j* LTfci^. 
[0016] ±IE*SI*K11<0«3t*tt-e«:. h*6 
WBifcAJHi' y KR, i/ya ^KSr«^»j«-t-S 

^^-hJ«WKJ:^«^y*>r K«Sr!»<»J5K-*-6r 

[0017] se>^->y 3^«±{^jRv-yi?--f kk* 

[0018] se>(^ y-hjftjBw^ss-rs^jRv'yf- 
Kt^y ^>y ^^^^>ra(c^*fifeitt»Kjh^$rK(ts 

«!»*ft"Cfc ^»**lt»WJhRdSA«^y^ KKd^ 
[0 0 19] 

mi <Dm*&m&%Tmm\z-±^xmw-tz><> 

[0 0 2 0] HUfc^i;?^, ¥3lf*;X« (Wi(^< 
/l^ <7» y =1 1 1 tf>*^/dcffi« 1 2 f**T-# 50 
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^^*u 2<Dmm±ia^- hmmm y 

*>mVBk) 1 ^^LT&JRv-yiM KM C«l*-tf* 

R («*.HWy yy ^>R) 16/»W 
^T^v-yiM K (WS i J HO 1 7©3f«»A» 

[0 0 2 1] #R<DgWtt, ±ScO«mjRl 7*S«*.tf 
7 0nm, yynyil6mtf7 0nm, TJlOA 
JRv-y 1M Kfltl 5^#]x.tf 3 0nm©SSl^)SS*i 

■cv^o ±iE^^^^x>^y im K^£>^£&«^y 

1M KR1 5*sJ;tf3MUfltl 713, ^*&4fc£K-fc 0 :^ 
LtV^tOTfcoTt), *fcf*fc* (As) , y^ 
(P) , *v*^§ (B) ^CD^#fcfe£l XlOVcra 2 

XiTSXlOVcm 2 (ISTIi7XlOVcm 
3 SS) ©tl (As) K—bfl^StLTl^T, 

[0 0 2 2] Sfc^±1B^-h««l 8 0W«{C*5ttS 
¥«#K«1 lfctty-* • KW^«* (B**«) 

isy-h«ffil 8£«5SK*6«i:JR2 1 as»j«S*i,Tt* 

So 

[0023] Rica 2 n, ^js^ y -^>r km 1 5 \z.yfn 

7^ h^^KWEEVfbSr^U «»l±^«ft© K-Xt 

Sr^-To ^JSv-y 1M KRl 5(11 0 0nm<7>^ 

^7fwy^KKH4»), lxiOVcm 2 

<z)K-x*^^^^^^>^y^-r kk 

1 x 1 ovcm 1 ^tea-rso **5, sisi*. se*# 

[0 0 2 4] 82|u^tJ:5l^ pl^io^-)^ 
(B + ) SrK-t'V^LfcW^ttK-XiSrK^) 
5^77 3^ h^^K«=EVfbt>iK<*5o WifiK-X 

2 . 5XlOVcm\ 5 . OXlOVc 
m 2 , 7. SxlOVcm 2 , 1. OxlOVcm 

2 <Dt£, y^yh^isvnBZVfbttiveiv, 0. 3 

IV, 0. 45V, 0. 55V. 0. 5 9VTfcofc e 
*fcnS!^*E*<Ol:*>f ^ (A s + ) K-t°^^L 
mi:|iK^-XMi|i65i:77^ h»^K«JEVfb 
li^>-T5 0 Wx.lf K-X*ds 1 . OXlOVc 

m\ 2. 5xlOVcm\ 5. OxlOVcm 
\ 7. 5XlOVcm\ 1. OXlOVcra 2 
©it, h^^K«£EVfbf«H-F^ 0. 3 4 

V. 0. 24V, 0. 16V, 0. 11V, 0. 08V 

-choti 0 httw^ xvz/v ^>mm<oy-hnm<D 

7 J y h'<> KS/£Vfb(i, -0. 12Vt?*>ofe 0 ^ 
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tifrh lt, #y vy ^>mmx*)hM^^77 v h^> 

[0025] ±Eig i mmmm<o^m^mw:xn. &m 
v-yiM kki 5Sr«^i-6^>^^x^^y ^ km 

Kl 6£«/£i~£#y vy ^ffii^-tt^T*;^ l** 
£l^(DtftoTl^ 0 ^ ^±Ey- K mfli 1 8 -C 

r*. y-b*fi*i§£i 4±^sw-6AJHvy*>r kki 5 

OMJ?^ 3 0 n mgS i y y n >y- K t?ffl 

mmm 1 4 {z.m.m^m^R^-rmm^^tKDX^ s £ 
y = >mi 6 35s^sturv^r *a>e>, ±E^«v-y 

[0026] v-y ^yii eitc^v^xx^v- 
y- hnmi 8<d*s— ^^at^^i^B:v^>b<ot4oTv^ 

M«18ift5o »iKl7©WBi7 0nm 

S.KtTiKo^^y^^^vy^-Y K^&£&JSv-y 
1M KKI 5 0«W(CJt-<T*5J:^2fl|fcftoT*3?), 

JtS^tt^oTJi^sKy vy a^bW^D 3^1816 

[0027] y- hffiumi 4±[c^>^^> 
v^rt^f>, y- mmmuki 4 k<Dftm<o{±*mm* 

£r£icj:i9, y- hjftttKl 4 ^#Sd^ 5> K=¥* 
[0 0 2 8] Rtc»2HJS««0-OTSr, m 3 <D«f»&« 

[0 0 2 9] gmc^-TJ: 

y ^ ^sffi) 1 1 <z>*^/*«* i 2 nm?& 

fyyyt>{ K (WSiJ K 15/yy=>yi (ffil 
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^tfsKy vy i6/mmm mx.&^*>z<>y 

t>fK (TiSi.) W 1 7(D3lM^^/^y- 

[00 3 0] S ^^_h|Ey- M(il8 0>fl«gfc:|iiM 
K9t^/W3 1, 3 2 M&liSMtv'y Wc*s 
y 3^<z>|6Jit^^|s^'C»*Si^TV^S• Sfcy- Km« 
1 8<z>W«t^*5«tS*»**«l ll-te, ^^ttJcJi 
E1M K#*— ^3 1, 3 2^Ltoy^« KW 

10 ^yvyt^K (TiSiJ K3 3, 3 4tmf$.£tl 

ti^ 0 rwyvyf>f KK3 3, 3 4«u ±iey 

- hWfil 8itll 7 0f^yi/y ih^T K (T i S i 
J £l*lB#{^yiMK (Self-Aligned Silicidation: 
SALIC IDE) /Dt^taoTlSl^M 

[ o o 3 1 ] &m<ot%&\±. ^y^f^yt-f w 

b*5A«vyf->r KJRl 5^j^.tf 3 Onm, 

Jtai-s^y-^-f kki 6 ktt&tfv i/v =>m&mx. 

(fHOnm, Vyt>f K^B#0|D»CD^^ >^M^W 
20 itf3 0nm©*SI^SJltV^o K^t 

-a-3 1, 3 2oy- h^\^<om\t—mt it, o. 
*>m<D2. 3»<o^v *>m&mmzti* 2. 5 {go 
-c, ftsnttw^y^yt^r wb^siiii 7f* 

75nm, #y i/y n^645Vy nyRl 6fi7 0 
nnu 9>?*T>i>>]) K^bfe-SAJHv'y 1^ K 
Kl 51*3 Onm^S^M^ 
[0 0 3 2] £fbtc_h!sy— MUl 8(D^«tc*5tt5 
30 ^»#St£l lt-fiy-^ • (H^«l») 

|Sy-Km«l 8$rfll5SM*6)g:K2 l^«j«S^rv^ 

[0 0 3 3] ±E*2*U»tl«>^**«t?H:, WE 

i^SS-t-SAJR^y^-f Kflt 1 5£«j*-f £^>-y;*:r 
^>y« KK©rt*fPiS*«l x 1 0 9 P aUmxhZ 

*k z<Dmm&3 onmsstit^y vy =^y- 

^-c?fflv^^*^5Mj?:<o^oJ;^l/l O^Ttc-T^r^T 
40 y- 1 4 ^«*15»*Xtf-r««W*^(0^: 

±iCv-y 6 355^S*LTV^rtd*e>, _bE^ 

l^yt^KKis^iv^OTfeott, gas^K; 

[0034] yy^yii 6±{c^^^v-y 
K^e>*53i«iBti 7^^^ixTi^5n<t^bs y— 

50 x^^^»ft5£*SrlST*^«CV^y-b««l 8^4 



9 

»*j<4So ba>bfca*e>, -eojc&^ii^y 

6^Lt^ hfetldRl 4 ice 

[0 0 3 5] M&tMRl 4 iM*^*^ 

^yiM K^fcfts&jRvyiM kki stm&Zinx 

[0 0 3 6] Wc»3*j«»tt<D-«*r. g]4(D«te#f 

[0 0 3 7] gUtc^TJ; ?tc s ^a»tt«t£ («itf^ 
= l l <D*^jf&*«« l 2 ti^^-^ 

Tmam&i 2±\zn#- hmmm y 

1 4Sr^brAJR^y 1M K« [WSJi*:^* 

^wy-fNf k (ws i,) m] i 5/?F«*a»w± 

K [W^tf^k^^^^T 1 ^ (WNj flO 4 1A>!J 

=»^«i (w*Ltf*y->y =>m i 6/»wk 
^^^^x>-^y^^ k (ws ij m i 7<D4mm 

[0 0 3 8] #«|0>llt»tt* JiS^aUSSIl 7*S«*.tf 
7 0nm, v-y 3>-Rl 6d5ffi|*.li7 Onm. ^ffc^ 

y^>frbtettmmmttV5±Wk4 i as«*.«3 n 
si:*«stirv^^ Jiia^^^x^vy im K*>e> 

**AJHvy+>f KKI 5*5j;t5»*Rl 7(t ^F«^ 
(As), y> (P) , (B) ^cD^#6fe£lx 

16*CiiK-Xi-e5xiOVcm J (jft£-e(*7 
XlOVcm'gS) (Dt* (As) ^K-f^£ 

[0 0 3 9] £ e>fc:_hiay— 8<DjPq«Ji;:*3lt5 

[0 0 4 0] *io±ia*3*16»«8-e«WbfcJ:5«c, 
^Jftfe&#:RLLkffi|4 1 Sr&JRVy iM Kfltl 5 t ->y =« 

ffitliy- b«S 1 8 *-c*>*U* J: < , t/c#It^o 
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[004 1] _hK!& 3 *K»*<o*»«:»«t?tt, «HB 

10 ^ <t *9 . y-b*6tijgii 4jc«-r-5^^^7 L wy 
im K^b/iS^jR^y^ kbsi 5-^*^(7>m* 

dSKJh^ttSo S 6>(-tt. AMvyiM' KM 1 5 
4(c»-r-5AJR^y KBSI 5<Dft*W»rau *<E>K 

fcfe, W»*fc:a>oJ&-tt: £ < hJte^JK 1 4 t <D# 
20 T N ^*fi#)fe*E5ih^4 l36S»j«S^TV^**«litT 

[0042] r^«j*-c^. y-hffimmi 4tm-tz> 

&m^W4 KKI 5^M«aiA(D^S:ffiHlPbT*3Jt 

tfx -hS^^mi^l 7*3«t^y 6*C0^#B* 

30 yjtAiaotlAS^ttiv^o 

[0 0 4 3] ^fc, CMOSi^m^ttt Ift^LSliC 

&y~hmm*<v^mm>tt&&:misXh. ^nmitm 

SMbBO *^«>^bT*5<^iids*<*5o 0^19^ 
40 *5^&< tt^h ^^IMkRSr^bT^^fttt^tf, 

(c±»<ogimKi 7^e>K-tr^!/*^sri^ft9. 

AJRvy *>r k«i 5 twK-/^ h<D?-<(-7to 

/j:4^>fi*a:*Rjh||)l4 1 Mi *9^*e^oRi?*^cott; 
»*s»WJS*t50"C, y-bJte)&Kl 4co^ffi<oft*BS 

[0044] ±ia»i-»3^ifi««Tii, ^JRi^y^ 

50 >i KKI S^^^^^^^y^-f Ki©»^S:aWL 
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fcas, z.(D&mi/v ^-4 kmi 5(i. ^ey^fy^yf 

>f K (Mo S ij , ^i/^v-yiM K (Ta S 
[0 0 4 5] 4*3, ±flB*JH^y^>r K«l 5fi, 

[0 0 4 6] &its ±iBKi&WLfc, ^y^y^>-^ib 
45i/ya^ii6 om»**ii*w»** y- h tawK 

1 4i»-*"5AJBv'y*-f KMl 5*5J:r^±»o3|«« 
1 7^^fc^v^x^^b*6^*B*Ktfc!SJt«4 1 

[oo47] mcmmm 1 iwt^iB-ciftw L*uffi»y- 

Ml#Mh7y^^^)»®*tt^ EI5~EI7<£> 
H!itiaB^J:otK?St5. 0 5-07 "CI*. fltlSH 20 
1 l:totRHL*ii*»fiill«(Ot(D|:ttW-»* 

[0048] H5<0 (1) \z&1r£5\z s 

mzsi'Oi'tr <D-> y =» 1 1 1 

2fr5M*^**^5H»«*l 3£ N «*.tt»i?flMfcft 
Mili, LOCOS (Local Oxidation of Silicon) 

J5B l:iot»««. ^f)I^Mffilll^x;p 

[0 0 4 9] »v^Sf-^^«*l 2±<©BMfcM»«rl» 
itm^L^, EI 5 co (2) t^t"*?^ WJxtf 30 

SBM. Mfctfi^y 3^BMfcM*:8 nm©*Si:)SftS 

^iKKaot, y-MftiB«i4±^ A*^y* 

KMtfcS, ix.l^>^f>i/yt^ K (WS i 
J Jg5 5$:3 0nm^i?$I^L, ^T^y^y 
KkftZ* M(f^yv'y^yK56^70nm£Ojf$ 

[0 0 5 0] ^^(CEI5<D (3) \C7F~t£?K^ 
y3VJK5 6±^ W«Blfc*5, m*M* 40 
vyiM K (WS ij 15 7£7 OnmOffSKflg/S 
"t*5o rixbO^^^^x^y 1M KM 5 5, 5 7, 

*5<t^y vy *B<oa«KftK<ojsK« 
[0051] **5, v-hffimmi 4\z:&?rz>?>yx 

~ri/^y 1M KM 5 5fi, M6JIWBS 1 4 l^itftJta 
W:, Wx.li^no^7> (SiHjCl,) ^7^:7 50 
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yiWy?*Tls (WFJ (DRjfcSSSrffll^T, ^>-y 
^r^yt^f KM^t^Sv-y ^y s^&iRIIB, 
ffllfctfWS i, : x = 3. 0<DJ;5J-*S*#i-i-5^ 
K#*>£o ^Jill ±E?y^fwyt>r KM 5 5 
<0/SB«4, -Wilt, ^^F->t-^S»£CVD 
^fll§:ffiV^T, mWXM^Jlrvvi/yZs (S i H 2 C 

1 2 ) : 1 6 0 s c cm, sK7 y it* > jf > (WF 
6 ) : 1 . 6 s c c m, T/l'=*> (A r ) : lOOsc 
cmSrffll\ ^IlM6 8 0t:, /£M#BS<Z>ff;fcS: 
4 0 P a f-13:5£LT/&M£rfT 5o 

[0 0 5 2] £fc#y vy 3>g5 6<OfiRK»"±, -wit 

(S i Hi) :4 6 0 sccmy 

KK^LTfiliMSrfTSo KT, -LflBs c cmJiWlpttlK 
^*5Jt*{«i«* (cm 3 /#) «r*1- 0 

[0053] ^y^^y im km 5 711 

£x = 2. 6, TJft^y Vy 3>K5 6 t 

T**5-tdSt?#S»i*Jt(ci-§ 0 r<Z>i:3\ ^y 
^ryvyt^f KM 5 7©i«^ S^ftWfticfc 
JifeCVDiaotfr5 r t*s»*L< , ^<DR/£^ 
ft, v^nuv^>- (S i H 2 C 1 2 ) £ 7n:7 ^fcy > 
y^X>- (WF.) £ \fcfc<0 Tfc J: < * * 
/c^ey "y=7> (Si H 4 ) yikP^y^^ (W 

F«) i:S:lv^tOT*)ott)J:v\ 
[0 0 5 4] ^ey (S i H 4 ) httvQcZls? 

xf> (wf 6 ) tSrfflv^SJS^-e^^^^x^-^y 
1M KM 5 7Sr^-rs»^<o^KJi. -«t LT, ^ 

^e/ v"^>- (Si H 4 ) : 3 5 0 sccm, r\7 yik? 
^y^^>- (WF 6 ) : 3. 1 s c cm, T/Vrf^ (A 
r ) : 3 0 0 s c cm§rJBV\ J*MMS^4 0 ^ 
M#ffl^CcDH^^9 3 P a icf^^UT^M^fi 1 5o 
[0 0 5 5] #:^-CEI50 (4) {c^-Ti:5i-, ±15* 
y vy 3^M5 6«r2»#^-T5fc«>tJ:, ^8= 
Aifttaotywty (P + ) Sr, «*tffi"*>^3i 
*;^*15keV, K-XM5xlOVcm 2 
*5ft#"C>f^^ftA't*5i, rot#, y>><^> (P 

+ ) (Dmmz, ?>?x'T>->y V4 KM5 7ti^ft 
t?$*>d5?)i«j-ft*y v-y 6<Dmm^m-hni 

-*y ^»«{C*S 0 <c*5, ^yyyn^56^i* 
fttt, t* (As) , (B) §OK-tV^J; 

[0056] »:v^-cEI5(D (5) M^-fj; 5 yyy 
^^^-ft^tcj:oT_hfB^>y^^>vy -^^r km 5 
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S h'<* — >6 1 Sr^ric-f-So 

[0 0 5 7] JfclvCJiEV'v 5 ;* N/^ — >6 1 Sr^^ 

KBI5 5, s^y 3^Bi5 6, ^^^v-yiM 

KK5 7^x^fy^u, me<D (6) (c^i-J:5 

-YKRis, #y ^y n^tts 6^e>*^v-y 

6, #>?XT>i/V KIR 5 7^e>*Sa»miKl 7 

t^zn^V-^M^ — 0!l£Lt\ ECR (Electron 
Cycrotron Resonance) /yXvxyfy^gf^v^ 
T s ai^^^^^tCJfi* (CI,) : 7 5 s c emir 
HfeX (0 2 ) : 5 s c cmi§r/8l\ 0 
<t x ^y^l/y^m^&tl&O. 4 Pa. RF^!7 — 
SrJBl ^7^3/^118 0W, ^2^^ ^ y^(i3 OWC 

[0 0 5 8] ±&U*s* N^^ — >6 1 SrK*3c 

Lfc«, m6<D (7) t^^i~J:5t-, ^MSl8, 

oT. 8<DWffil(c*5(tS^»ft:S*l lie 

LDD (Lightly Doped Drain ) (H^*l») *mffct 
So rcDLDDf*. CMOS^i^ii, NMOS^ 
tPMOSSii:^ ^ MJ^&ftS^t^ftAv 
6 2£ffll^Tfi-*>:&ttSo NMOSflcIC 

nt*>r^^ (As + ) H^yaAi, PMOSW 
(cjir^y^^Sf-Y^-^ (bf 2 + ) ^^ft^At 

[0059] &i^i3 6<d (8) \z.^-r&?\^ 
i 8<D{iij^e^r<D7Ky isy =>m&i&i'zbK£ 

3 1,3 2J*LDD<Dfl|«Sr»"t-fc«>0-X'<— iHcfc 
So fc*5, JJEiNf K**-/^ 1, 3 2(1®^^^ 

^r^-t-s ^ t h ^sm-vfoZo 

[0 0 6 0] Hk\^m7<D (9) {z.tfT£?\c^ V 
tttl8. ±Et^K!?t-;W3 1, 3 2§r>T^^aA 

a^SlEl IK* LDD^lty^ • KK^ (El 
fcfcfcfc* h 1 8 <7>ft!iiffiiJ 

t^ttsv-y 1 e, LDD^uy^. 

KK> (BI^«K) $rMt5o KW 
>C07gj*t3, ftJELDDO^^IPl«^, CMOSCOI 
^Kli, NMOS«S«t PMOS^it^Witf^ 
hlRa>fc*£>f ^v&A^*^ 6 3 £fflV^Tft**>#tt 
So NMOSffl*(^lit*-Y^"^ (As + ) S- 

(BF 2 ') £r-f ^^lA^So **5, ^t^A^ 
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S 0 

[0 0 6 1] ^OD^ h«il 8, LDD, y— X 

^ei4#ias*"e, looot, i o#w©rta (r 3 

pid Thermal Annealing ) ^StC J: *) ft 0 0 
[0 0 6 2] LTIS 7 CD (10) i^^-r X 0 iS» 

©/nt^ictot, iiavyayssi i±^y— h 

10 ««l 8£«5SfB*&&JR2 1*»«U y^^7^ 

a^^h^2 2, 2 3£^/£1-So £<bi-^>-^ 
^ h*-/W2 2, 2 3rtfcWlitf4fcJHBtS:ai«)j&/^^: 

JHBIft«W2 l±(DAJH«Srlft*LT, 
^/V2 2, 2 3^I^^^6/7^2 4, 2 5 

-rs 0 

20 [0 0 6 3] ±|SKac*te^*3V^Ttt, #>?**rls*s 

yt>f K (WSiJ R5 5, 5 7, #yvy3yR5 
6<Z>*BI», 1M K^*- /W3 1, 3 2<D*B^i*. 

[oo6 4] /w^y ^at^^s^a 

l tc^-rs h^^^^^tcP^^ttSr ili 

[0 0 6 5] ±lBB5Ha7fc£oTRWLfcaHfi;frffi 
Til, b^ilil 4±i:^Lfc4t«^yt'< KIR 
30 i 5 i^s^y^f^yw KIR 5 5±^->y 3> 

Rl 6 t45#y v^y 3^R5 6 t^tSr t^E>, 
±|EAJRV y KJK1 5Sri<»fi8Ltt>, 

h#6*i^l 4i:CO^JSv^y ih^ KIHI1 5Sr»<» 
^-t-S^^i-J:<9, y-btffil8^at^ 
£iiA£-£S^i:£:<, 1 4 cDfl^Stt 

40 [0 0 6 6] ^hKi^V ^>mi 6±{Z.^>^^^r>Zy 
yiM KB! 5 7^fe*«8lfWl 7 8r»/dW-5ri:j&> 
T?#±dS»?<^y-h««l 8<Ov~K«gtmBv^ 

v^-hm«l 8dS»«S^-5o *fcr<0««|J|l 7S: 

^LTtTJKCv-y nyjgl 6^^$nrv^S^O 
t?, rcOv-y 3>-Rl 6(-<torz»«IKl 7(cJ:»)PP*D 

[0067] £ ?>tey- 1 8 (o±m^mmm 1 7 

^^-TSri:^^, ^ht«18©^#^W 

50 19 Oy- hfifiiSrTdS t) , hm« 1 8 asjEJSgvffci* 
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>f K«5 7lt -Wnxi0 9 Pag«(DWA 

[0 0 6 8] ^y^ya^feiiv'ya^Ri 

[0 0 6 9] ±EH5-H7icJ:orRWbfc»a*j5fe 
d&^T, TJi^^^x^y 1M K«5 5S:/SB( 

ftRfitl (H**») S:li!MU *4>*_blE#y vy a 

lag] 4 \zx o rta^ Lfc*as<z>iifift^- h 

T^«5SJhli4 1 (H 
4#JS) tt, f^JfXTi/isy 1M KfltS sSrT^*-- 
T (NH 3 ) Stia^^-CitSa-fkl-Sr fcM<fc*)«?J«-t- 20 

(NH 3 ) #H^*T, 8 5 0t:, 6 0f>M^)RTA^ 
3S«T?T*.tf <fcV\> 

[0 0 7 0] ^<DJ:5iaTM^^Ii^^^r 
mg«) IWr?*>£fc#>* ^^OXgfi, 

[0 0 7 1 ] JilEWWLfcJ; ^yv/ynyi5 6 

kflsPxT^V 1M K (WS i J 15 5 ^CDfWfC 30 

(cj: *) , y— * • KW^SMtifeft^t^ 

11 5fc*T^Sft*tMR«U Kll 5 

»AS*v5r.t^«tSitHL4v^«^y*-f Kll 5 

^ftlSSrMLt^^^ltM, v-y ^>15 6 

-M*y-*- KW>¥«»lM^w^i)ig|!i 40 
WfcgtAS^s-i:^*"?, ^o-tx^tp-csKy vy 

[0 0 7 2] ±E*tt*tttt&itKli, ±E»WLtJ: 
5 K&JH^ y *M KM 1 5 * ^ y ^ >BS 1 6 £ <Dm\m 

[0073] fttc:ffiria*2sas?BiiB"ciftMLfciftii»y- 
b ? ?<Dm&xmzm s ostitis 
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[0 0 7 4] W1BH5~|g6(Cj:oTRMLfc^fc|^« 

iax, is© (i) [z.TF-rx?^ ^mftXtiLi ii- 

1 2 *5M»TS**#««# 1 3 &j»f3tr 

[0 0 7 5] &V^¥^WM£« 1 1 <D*^-fl&««* 1 2 
*UE«iaot, *>y.X7^>yiM KB! 5 5SrW 

itf3 0nm^)j|ji:Mu ftv^y^y^^s 

6 Srffilitfl 4 Onm(DgS(«t^o 
[0 0 7 6] &iv?y yy77^-&ffi&£Tf=^y7-> 

^iiaot, ±is^^^^^^v-y im KK5 5, 

yt>f kiss, #y vy =j>-»5 6<z>2Ji«5S^e>* 
sy- hm*$i 8%Mf&i-z> 0 
[0077] s btcy- bmffi i 8 , m+ftwmm 1 3 

«ESr-r^^t::fflv^>f^>ffiAffi{cJ;o"C. y- hmti 
1 8(DMfiiJ(^lt^^«^S«l KCLDD 

NMOS««£PMOS*#i&, MR^e>45 

fctf, NMOS^Cfit^t^ (As 1 ) 

SAL, PMO Sf «C|j:r7 ^fct (BF 

2 + ) t^rtyaAt-So fefc. ^^y^A^TL 

[0 0 7 8] fti^¥3M**« 1 1 Jit-y- bmffi 1 8 

f^y^u, ^- hm«i 8<Dflj»c^<DBtfk^y 3 

-T^o 3 2fiLDD©S«S: 

[0 0 7 9] K«£l 8, _hflEiM K9a— 

^3 1, 3 2^>f^^aA^^^(-fflV^T, bmffi 
1 8 0P5«^*5tt5^»#S«l It-, LDD^U 
y-* • Kwrv (H^#»> &m&-tZ>o ^ivhv- 
X- KK^Mt, «frlSLDDC0^tfRieitC N C 
MOSOi^Cd NMOS«tPMOS«t$rl/ 
MK^tftS-Y^-^aEA^^^ ^fflv^ 
Tfi-b^ttSc W^ll NMOSt«Clit^ty 

(As + ) HtyaAL, PMOSfi«l^ttr7!yft 
^^^-T^-^ (BF 2 + ) ^^>aAt5 0 ft*5, # 

[0 0 8 0] &v^[3 8CD (2) (c^i-J: 5i-, 

y-^ • KW^ l^fltm§P^) ±Sr« 

5«Sli-^^^l7 1 £#Jx.tfl OnnKOgJCMt 

[0 0 8 1 ] *<D'&, > y i^>f K^fefeOjRteaSrfi 1 
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1 (Ov^y n^fc SrSJKS-frf. (3) 5 

fc, y-* • KW> (f^^K7 l l 

f^yi/yWKi3 3, 3 4 <Dfei&mk<Dtc 
[0 0 8 21 B^liLfcl^s, COMMISSI 7 <£> (1 

o) {zx^xwtmLtKDtmm^ mmibmm<omai. 
= h*—/w&f$t* y>7?<DBf&, mm<oMf$.m 

[oo8 3] **5, r r-easaE^wjcjg^s^yf- 

Kli, ^ ^>yt^K (T i S i 2 ) eww^ 
/Whv-yiM K (Co S i 2 ) \ ^s/^/wyiM K 
(NiSi,) , /^ftyyt^f KtPtSi,)* 

5 5, #y v-y ^«yl5 6<£>&BIJ?> t>f K?d-/V3 

ttt*<, SO b7>i?x*lzi>±ft 
[0 0 8 4] ±|EE!8{Cj:oT^^Lfc»{ig*feTit, 

yiM vms 5«o^; ^ h^^y^m^im^-r^^- 
8£D^(o/s^^i#^b^v\ *<D*g#, 

asgie>*tSo 

[00 8 5] r^Kit^ffiid^oV^T, JJBKWL 
[0 0 8 6] 

m-<tttrt, MftJUdKi^Jnvy k«, yy 



(10) #fH§¥ 11-17 18 2 

18 

nvy 3^M"e»«*ixs<o-ei»v^jnvy im KMt 
s Q *fc, hmm (^-hmmm^x 

[0 0 8 7] ^i»*lt*B6Jh*dSttitfeixTV^5*»# 
«*<o^tt*fcttSUtc:AJIlvy-9->r KM*<D>F*Gtt<0* 

[0 0 8 8] *»M<o»5t^«fe(j: J:tLtf , M6SW 
±fc£*vyiM' KBL vya^Ut, 9«K«rW^aJI 
20 LT^Mffi^t^>0-e, 4«VJt>f KM^tt 

- Ywrnnnj**^ y = >K-?mktz> zk&-?%£<o 

-So 

[0 0 8 9] 7*B4(itttfeB&Jkl)l«r^-4-S»i£^^^J: 

-eta*:*, ->y =j^BStt>»^*e«jt«:siji^jH^yi>- 

fcNMOS h7^?iPMOS h7>^^fC^ 
:ofctL-Ct, ^#B«>l£1RE5Jfc)R»-J:o-rtiSa:«w 

[Ell] *«^(c^5¥W^fi<D|Kl||Jfe^^ 

•5c 

[03] 4^in^ffit>S¥^3fi«0«2 9»t^ttSr^ 

[1214] ttWK*t>z^imn<om3nwm*iii 

[H5] » 1 3g*»«»if£»*«lEllO«it*«feSr*i-»l 
SlSi 

[Be] jb i mm&nn^mtmnvw&sm&fF-rm 

50 itlSBl (^:W2) -Cfo2) 0 
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£Xgg] (*(D3) -?&£ 0 14-y-M6«R, 
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